In our previous studies, we described a chemically defined medium that supported the growth of both Campylobacter jejuni and Campylobacter coli (10) , which are common causes of acute enteritis among humans and animals (2) . Using this medium, designated campylobacter defined medium (CDM), we demonstrated that 58% of the C. jejuni isolates required at least one amino acid for growth, while all of the C. coli isolates were prototrophic for the markers tested (10) . The auxotyping system was also shown to be useful for identifying related organisms in three small outbreaks of campylobacteriosis.
In the present study, we sought to determine the presence of auxotrophic mutations in a larger sample of 485 campylobacter isolates and to determine whether correlations among auxotype, plasmid carriage, or Lior serotype could be noted.
MATERIALS AND METHODS
Bacterial strains. Strains of campylobacter were obtained from the following sources and laboratories: 363 C. jejuni isolates and 38 C. coli isolates from C. Nolan, Seattle-King County Department of Public Health, Seattle, Wash.; 39 C. jejuni isolates and 8 C. coli isolates from M. Blaser, Veterans Administration Medical Center, Denver, Colo.; 31 C. jejuni isolates from C. Fennell, Harborview Medical Center, Seattle, Wash.; and 6 C. jejuni isolates from the Centers for Disease Control, Atlanta, Ga. The isolates from the Department of Public Health were a subset of the strains from a Food and Drug Administration project to study the flow of campylobacter from food products of animal origin to humans (4, 5, 11) . Isolates were chosen so as to represent a wide diversity of serotypes and plasmid profiles. The isolates from M. Blaser were human strains collected from laboratories around the United States. Some of these strains were described previously (1 One isolate (C. jejuni) was obtained from a dog with diarrhea. All isolates were initially identified by using established criteria (8) . In addition, a sample of 52 hippuratepositive organisms and all hippurate-negative organisms were identified to the level of species by using a whole-cell DNA:DNA homology test (12) . Of the hippurate-negative organisms, 15 were classified as C. jejuni on the basis of this genetic test; the remaining 46 were identified as C. coli. All hippurate-positive organisms were confirmed as C. jejuni.
Auxotyping and serotyping. Auxotyping was performed by using CDM as previously described (10) . Briefly, CDM is a chemically defined medium consisting of five solutions of salts and amino acids (grouped to facilitate preparation) and 12 individual components. Complete CDM consists of agar containing all solutions and components, while the typing media include a series of agar plates of CDM each deficient in one or more nutrients. Organisms were harvested after 18 to 24 h of growth from Columbia blood agar plates (Prepared Media Laboratories, Tualatin, Oreg.), suspended in 0.1 M phosphate-buffered saline, pH 7.2, and inoculated onto plates by using a Steers replicator. Strains were tested for their ability to grow in the absence of proline, methionine, arginine, the combination of half-cystine and cysteine, and the combination of isoleucine, leucine, and valine. AU isolates were tested three times. Isolates demonstrating growth on all of the typing media were designated as prototrophs by using the convention of Knapp and Holmes (6) . Serotyping (Lior method for heat-labile antigens and Periner method for heat-stable antigens) was performed as previously described (9, 10) . All isolates were examined for plasmids by using an alkaline sodium dodecyl sulfate method as previously described (11). Auxotyping appears to have limited utility as a straintyping system, although it has proven to be of value in defining local outbreaks, particularly when serotyping data are not readily available. Of special importance, however, are the strains with multiple auxotrophic mutations and the large number of methionine auxotrophs, which we assume represent more than one genetic defect. These will be of value for genetic studies of the genus Campylobacter, especially for initiating construction of a genetic map of the chromosome of this organism. Auxotrophic mutants are also well suited for chromosomal mobilization studies. Complementation studies of genes involved in the metabolic pathways of proline and methionine synthesis are currently under way.
In summary, auxotrophic mutations appear to be relatively common in C. jejuni isolates but have not been observed in C. coli isolates. Auxotrophic markers have proven useful for limited epidemiologic studies but are perhaps more important as genetic markers for establishing a chromosomal map of this organism.
